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BICYCLIC HETEROARYL DERVATIVES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims the benefit under 35 U.S.C. S 119 
(e) of U.S. Provisional Application Ser. No. 60/492,108 
which application is incorporated herein by reference in its 
entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention relates to the field of pharmaceutical chem 

istry, in particular to compounds, compositions and methods 
for treating viral infections in mammals mediated, at least in 
part, by a virus in the Flaviviridae family of viruses. 

REFERENCES 

The following publications are cited in this application as 
SuperScript numbers: 

1. Giangaspero, et al., Arch. Virol. Suppl. 7:53-62 (1993); 
2. Giangaspero, et al., Int. J. STD. AIDS, 4(5): 300-302 

(1993); 
3. Yolken, et al., Lancet, 1 (8637): 517-20 (1989); 

... Wilks, et al., Lancet, 1 (8629): 107 (1989); 

. Giangaspero, et al., Lancet, 2: 110 (1988); 

. Potts, et al., Lancet, 1 (8539): 972-973 (1987); 

. Cornberg, et al., “Hepatitis C: therapeutic perspectives.” 
Forum (Genova), 11(2):154-62 (2001); 

. Dymock, et al., Antivir. Chem. Chemother. 11(2):79-96 
(2000); 

9. Devos, et al., International Patent Application Publica 
tion No. WO 02/18404 A2, published 7 Mar, 2002: 

10. Sommadossi, et al., International Patent Application 
Publication No. WO 01/90121, published 23 May, 2001; 

11. Carroll, S. S., et al., International Patent Application 
Publication No. WO 02057287, published 25 Jul., 2002: 

12. Carroll, S. S., et al., International Patent Application 
Publication No. WO 02057425, published 25 Jul., 2002: 

13. Herr, J. R., Bioorg. Med. Chem., 10:3379-3393 (2002); 
14. Andersen, K. E. et al., Eur. J. Med. Chem, 31:417-425 

(1996): 
15. Thomber, C. W. Chem. Soc. Rev. 8: 563-580 (1979); 
16. Lipinski, C. A. Annual Reports in Med. Chem. 21: 
283-297 (1986); 

17. Wissner, A. et al., J. Med. Chem. 23: 715–717 (1980); 
18. Patani, G. A. et al., Chem. Rev.96: 3147-3176 (1996). 
All of the above publications applications are herein incor 

porated by reference in their entirety to the same extent as if 
each individual publication was specifically and individually 
indicated to be incorporated by reference in its entirety. 

2. State of the Art 
The Flaviviridae family of viruses is composed of three 

genera: pestivirus, flavivirus and hepacivirus (hepatitis C 
virus). Of these genera, flaviviruses and hepaciviruses repre 
sent important pathogens of man and are prevalent through 
out the world. There are 38 flaviviruses associated with 
human disease, including the dengue fever viruses, yellow 
fever virus and Japanese encephalitis virus. Flaviviruses 
cause a range of acute febrile illnesses and encephalitic and 
hemorrhagic diseases. Hepaciviruses currently infect 
approximately 2 to 3% of the world population and cause 
persistent infections leading to chronic liver disease, cirrho 
sis, hepatocellular carcinoma and liver failure. Human pes 
tiviruses have not been as extensively characterized as the 
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2 
animal pestiviruses. However, serological Surveys indicate 
considerable pestivirus exposure in humans. Pestivirus infec 
tions in man have been implicated in several diseases includ 
ing, but not likely limited to, congenital brain injury, infantile 
gastroenteritis and chronic diarrhea in human immunodefi 
ciency virus (HIV) positive patients." 

Currently, there are no antiviral pharmaceutical drugs to 
prevent or treat pestivirus or flavivirus infections. For hepa 
civirus , i.e., hepatitis C virus (HCV) infections, interferon 
alpha (IFN) is currently the only approved drug in the United 
States. HCV is a major causative agent for post-transfusion 
and for sporadic non-A, non-B hepatitis. Infection by HCV is 
insidious in a high proportion of chronically infected (and 
infectious) carriers who may not experience clinical Symp 
toms for many years. 
At present, the only acceptable treatment for chronic HCV 

is interferon (IFN-alpha) and this requires at least six (6) 
months of treatment and/or ribavirin, which can inhibit viral 
replication in infected cells and also improve liver function in 
Some people. 

IFN-alpha belongs to a family of naturally occurring small 
proteins with characteristic biological effects such as antivi 
ral, immunoregulatory and antitumoral activities that are pro 
duced and secreted by most animal nucleated cells in 
response to several diseases, in particular viral infections. 
IFN-alpha is an important regulator of growth and differen 
tiation affecting cellular communication and immunological 
control. Treatment of HCV with interferon, however, has 
limited long term efficacy with a response rate about 25%. In 
addition, treatment of HCV with interferon has frequently 
been associated with adverse side effects such as fatigue, 
fever, chills, headache, myalgias, arthralgias, mild alopecia, 
psychiatric effects and associated disorders, autoimmune 
phenomena and associated disorders and thyroid dysfunc 
tion. 

Ribavirin (1-?3-D-ribofuranosyl-1H-1,2,-4-triazole-3-car 
boxamide), an inhibitor of inosine 5'-monophosphate dehy 
drogenase (IMPDH), enhances the efficacy of IFN-alpha in 
the treatment of HCV. Despite the introduction of ribavirin, 
more than 50% of the patients do not eliminate the virus with 
the current standard therapy of interferon-alpha (IFN) and 
ribavirin. By now, standard therapy of chronic hepatitis Chas 
been changed to the combination of PEG-IFN plus ribavirin. 
However, a number of patients still have significant side 
effects, primarily related to ribaviran. Ribavirin causes sig 
nificant hemolysis in 10-20% of patients treated at currently 
recommended doses, and the drug is both teratogenic and 
embryotoxic. 

Other approaches are being taken to combat the virus. They 
include, for example, application of antisense oligonucle 
otides or ribozymes for inhibiting HCV replication. Further 
more, low-molecular weight compounds that directly inhibit 
HCV proteins and interfere with viral replication are consid 
ered as attractive strategies to control HCV infection. NS3/4A 
serine protease, ribonucleic acid (RNA) helicase, RNA-de 
pendent RNA polymerase are considered as potential targets 
for new drugs." 

Devos, et al. describes purine and pyrimidine nucleoside 
derivatives and their use as inhibitors of HCV RNA replica 
tion. Sommadossi, et al.' describes 1', 2' or 3'-modified 
nucleosides and their use for treating a host infected with 
HCV. Carroll, et al.'', describes nucleosides as inhibitors 
of RNA-dependent RNA viral polymerase. Given the fact of 
the worldwide epidemic level of HCV and other members of 
the Flaviviridae family of viruses, there is a strong need for 
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new effective drugs for treatment of Flaviviridae family 
viruses. The present invention provides compounds for treat 
ing Such infections. 

SUMMARY OF THE INVENTION 

This invention is directed to novel compounds that are 
useful in the treatment of viral infections in mammals medi 
ated at least in part by a member of the Flaviviridae family 
viruses such as HCV. Specifically, the compounds of this 
invention are represented by formula I: 

(Z)n N 
n (Y), 

2 N 
W NR 

wherein: 
W is CH or N: 
R is selected from the group consisting of hydrogen, (C- 

Co)alkyl, Substituted (C-Co.)alkyl, (C-Co)cy 
cloalkyl, Substituted (C-Co)cycloalkyl, (C-Co.)alk 
enyl, Substituted (C-Co.)alkenyl, (C-C)alkynyl, 
Substituted (C-C)alkynyl, heterocyclic, Substituted 
heterocyclic, aryl, Substituted aryl, heteroaryl, Substi 
tuted heteroaryl, and - NR'R'', 

where each of R'' and R' is independently selected from 
the group consisting of (C-Co)alkyl, Substituted (C- 
Co)alkyl, (C-Co)cycloalkyl, Substituted (C-Co)cy 
cloalkyl, (C-C)alkenyl, Substituted (C-C)alkenyl, 
(C-Co.)alkynyl. Substituted (C-C)alkynyl, heterocy 
clic, substituted heterocyclic, aryl, substituted aryl, het 
eroaryl, and substituted heteroaryl; or R'' and R' may 
optionally be joined together with the nitrogen atom 
bound thereto to form a heterocyclic, substituted hetero 
cyclic, heteroaryl or substituted heteroaryl; 

Z is selected from the group consisting of 
a) —C(=O)CR", wherein R is selected from the group 

consisting of hydrogen, alkyl, Substituted alkyl, alkenyl, 
Substituted alkenyl, alkynyl. Substituted alkynyl, aryl, 
substituted aryl, heteroaryl, substituted heteroaryl, het 
erocyclic and substituted heterocyclic; 

b)—C(=O)NR'R'', wherein Rand Rare independently 
Selected from the group consisting of hydrogen, alkyl, 
Substituted alkyl, alkenyl, Substituted alkenyl, alkynyl, 
substituted alkynyl, aryl, substituted aryl, heteroaryl, 
substituted heteroaryl, heterocyclic and substituted het 
erocycle or, alternatively, R and R together with the 
nitrogen atom pendent thereto, form a heterocyclic, a 
substituted heterocyclic, a heteroaryl or a substituted 
heteroaryl ring group; 

c) tetrazolylor-C(O)NHS(O).R, wherein R is selected 
from the group consisting of alkyl, Substituted alkyl, 
aryl, substituted aryl, heteroaryl, substituted heteroaryl, 
heterocyclic and substituted heterocyclic; 

d) C(X) N(R)CRRC(=O)R', wherein X is 
Selected from the group consisting of =O. =S, and 
=NR'', where R' is hydrogen or alkyl, R' is selected 
from the group consisting of OR7 and NRR: 

wherein R. Rand Rare as defined above: 
each R and R is independently selected from the group 

consisting of hydrogen, alkyl, Substituted alkyl, alkenyl, 
Substituted alkenyl, alkynyl. Substituted alkynyl, aryl, 
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4 
substituted aryl, cycloalkyl, substituted cycloalkyl, het 
eroaryl, substituted heteroaryl, heterocyclic, and substi 
tuted heterocyclic, 

or, alternatively, R and R as defined are taken together 
with the carbon atom pendent thereto to form a 
cycloalkyl, substituted cycloalkyl, heterocyclic or sub 
stituted heterocyclic group, 

or, still further alternatively, one or R or R is hydrogen, 
alkyl or substituted alkyl, and the other is joined, 
together with the carbon atom pendent thereto, with 
either the R7 and the oxygenatom pendent thereto or R 
and the nitrogen atom pendent thereto to form a hetero 
cyclic or Substituted heterocyclic group; 

R is selected from the group consisting of hydrogen and 
alkylor, when R and Rare not taken together to form 
a ring and when R/R and R7 or R are not joined to 
form a heterocyclic or Substituted heterocyclic group, 
then R, together with the nitrogen atom pendent 
thereto, may be taken together with one of R or R to 
form a heterocyclic or substituted heterocyclic ring 
group; 

HET is a fused 6,6-bicycle provided by the fused linkage of 
any two 6-membered rings selected from aryl, 
cycloalkyl, cycloalkenyl, heterocyclic, or heteroaryl 
rings that are optionally substituted with (Y) with the 
proviso that at least one 6-membered ring in the bicycle 
is heterocyclic or heteroaryl or the bicycle is naphthyl; 

each Y is independently selected from the group consisting 
of halo, cyano, nitro, (C-Co)alkyl, Substituted (C- 
Co)alkyl, acyl, acyloxy, guanidino, Substituted guani 
dino, oxycarbonylamino, aminocarbonyloxy, aminocar 
bonylamino, oxycarbonyloxy, (C-C)cycloalkyl, 
Substituted (C-C)cycloalkyl, (C-C)alkenyl, Substi 
tuted (C-Co.)alkenyl, (C-Co.)alkynyl. Substituted 
(C-C)alkynyl, heterocyclic, substituted heterocyclic, 
aryl, substituted aryl, heteroaryl, substituted heteroaryl, 
COR7, NR'R'', NHNR'R'', C(X) 

NR'R'', OR', SR', S(O)R', S(O).R', and 
—S(O)NR'R'': where X is as defined above: 

where R is as defined above and each of R'' and R' is 
independently selected from the group consisting of 
hydrogen, (C-C)alkyl, Substituted (C-C)alkyl, 
(C-Co)cycloalkyl, Substituted (C-C)cycloalkyl, 
(C-Co.)alkenyl, Substituted (C-Co.)alkenyl, (C-C) 
alkynyl. Substituted (C-Co.)alkynyl, heterocyclic, Sub 
stituted heterocyclic, aryl, substituted aryl, heteroaryl, 
and substituted heteroaryl; or R'' and R' may option 
ally be joined together with the nitrogen atom bound 
thereto to form a heterocyclic, substituted heterocyclic, 
heteroaryl or substituted heteroaryl; 

n is an integer equal to 0, 1 or 2; 
q is an integer equal to 1, 2 or 3: 
and pharmaceutically acceptable salts or tautomers 

thereof. 
In one preferred embodiment, n is Zero (i.e., Zhydrogen). 
In another preferred embodiment, n is one or two; more 

preferably, n is one. 
When n is not zero, preferred Z groups fall into several 

embodiments. For example, in one preferred embodiment, Z 
is 1H-tetrazol-5-ylor-COOR7 where R7 is as defined above. 
In a particularly preferred aspect of this embodiment, Z is 
selected from the group consisting of 1H-tetrazol-5-yl, 
—C(=O)CH, and C(=O)CR" where R" is (C-C)alkyl 
and especially (C-C)alkyl. Further with regard to this 
embodiment, Z is most preferably —C(=O)CH. 

In another preferred embodiment, Z is C(=O)NR'R'' 
where R and R are as defined above. In one particularly 
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preferred aspect of this embodiment, R is hydrogen and Ris 
as defined above. Even more preferably, in this aspect, R is 
selected from the group consisting of alkyl, Substituted alkyl, 
aryl, substituted aryl, heteroaryl, substituted heteroaryl, het 
erocyclic and substituted heterocyclic. 

Preferred R substituted alkyl groups comprise 1 to 2 sub 
stituents selected from the group consisting of Sulfonic acid, 
carboxy and carboxy ester. Particularly preferred R substi 
tuted alkyl groups include, by way of example, 
—CHCHSOH and CHCHCOOH. 

Preferred Raryland substituted aryl groups include, for 
example, 7-hydroxynaphth-1-yl, 6-hydroxynaphth-1-yl, 
5-hydroxynaphth-1-yl 4-methyl-2-oxo-2H-chromen-7yl, 
6-carboxynaphth-2-yl, (4-HOOCCH-)phenyl, (3,4-dicar 
boxy)phenyl, 3-carboxyphenyl, 3-carboxy-4-hydroxyphe 
nyl, 2-carboxy-naphthen-6-yl, (4-carboxymethyl)phenyl, 
(3,4-dicarboxy)phenyl, 4-hydroxy-3-carboxyphenyl and 
3-carboxyphenyl. 

Preferred Rheteroaryland substituted heteroaryl groups 
include, for example, 1-phenyl-4-carboxy-1H-pyrazol-5-yl, 
5-carboxypyrid-2-yl, 2-carboxypyrazin-3-yl, and 3-carbox 
ythien-2-yl. 

In Another preferred embodiement, R is heterocyclic, 
more preferably, N-morpholino. 

In another particularly preferred aspect of this embodi 
ment, R and R, together with the nitrogen atom pendent 
thereto, form a heterocyclic or substituted heterocyclic ring. 
Preferred heterocyclic and substituted heterocyclic rings 
include 4 to 8 membered rings containing 1 to 3 heteroatoms 
and particularly 1 to 2 nitrogenatoms including, for example, 
piperidine, Substituted piperidine, piperazine, substituted 
piperazine, morpholino, Substituted morpholino, thiomor 
pholino and substituted thiomorpholino wherein the sulfur 
atom of the thiomorpholino or substituted thiomorpholino 
ring is optionally oxidized to provide for Sulfoxide and Sul 
fones. Particularly preferred heterocyclic and substituted het 
erocyclic groups include, by way of example, 4-hydroxypip 
eridin-1-yl, 1.2.3,4-tetrahydro-3-carboxy-isoquinolin-2-yl, 
4-methylpiperizin-1-yl, morpholin-4-yl, and thiomorpholin 
4-yl. 

In still another preferred embodiment, Z is C(X)—N 
(R) CRR C(=O)R. 

In one aspect of this embodiment, Z is –C(O)NHCHRC 
(=O)R'. In this aspect, preferred R groups include hydro 
gen, alkyl, Substituted alkyl, cycloalkyl, Substituted 
cycloalkyl, aryl, substituted aryl, heteroaryl and substituted 
heteroaryl. Particularly preferred R groups include hydro 
gen, alkyl, Substituted alkyl, and cycloalkyl including, for 
example, hydrogen, methyl, 1-methylprop-1-yl, sec-butyl, 
hydroxymethyl, 1-hydroxyeth-1-yl 4-amino-n-butyl, 2-car 
boxyeth-1-yl, carboxymethyl, benzyl, (1H-imidazol-4-yl) 
methyl, (4-phenyl)benzyl (4-phenylcarbonyl)benzyl, cyclo 
hexylmethyl, cyclohexyl, 5-hydroxy-1H-indol-3-yl, 
2-methylthioeth-1-yl, iso-propyl, carbamoylmethyl, 2-car 
bamoyleth-1-yl, (4-hydroxy)benzyl and 3-guanidino-n-pro 
pyl. 

In this aspect, preferred R1 groups include, for example, 
hydroxy, amino, and amino(N-morpholino). 

In another aspect of the above embodiment, Z is C(O)N 
(R)CHR°C(=O)R' where R and R, together with the car 
bon atom and nitrogen atom bound thereto respectively, are 
joined to form a heterocyclic or substituted heterocyclic 
group. In this aspect, preferred heterocyclic and Substituted 
heterocyclic groups include, by way of example, pyrrolidinyl, 
2-carboxypyrrolidinyl, 2-carboxy-4-hydroxypyrrolidinyl, 
and 3-carboxy-1,2,3,4-tetrahydroisoquinolin-3-yl. 
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6 
In still another preferred embodiment, Z is —C(O)NHS 

(O).R. In this preferred aspect, R is preferably alkyl, sub 
stituted alkyl, aryland substituted aryl. More preferably, R is 
exemplified by methyl, trifluoromethyl, phenyl, 4-bromophe 
nyl, 4-nitrophenyl or 4-methylphenyl. 

In another preferred embodiment, Z is a carboxylic acid 
isostere such as those recited in references 13 to 18 as listed: 
Herr, J. R., Bioorg. Med. Chem., 10:3379-3393 (2002): 
Andersen, K. E. et al., Eur. J. Med. Chem, 31:417-425 (1996) 
'': Thornber, C. W. Chem. Soc. Rev. 8: 563-580 (1979); 
Lipinski, C. A. Annual Reports in Med. Chem. 21: 283-297 
(1986); Wissner, A. et al., J. Med. Chem. 23: 715–717 
(1980); and, Patani, G. A. et al., Chem. Rev.96: 3147-3176 
(1996). 

In another preferred embodiment, R is selected from the 
group consisting of hydrogen, (C-Co.)alkyl, Substituted (C- 
Co)alkyl, (C-C)cycloalkyl, -substituted (C-C)cy 
cloalkyl, (C-C)alkenyl, Substituted (C-C)alkenyl, (C- 
Co)alkynyl. Substituted (C-C)alkynyl, heterocyclic, 
substituted heterocyclic, aryl, substituted aryl, heteroaryl, 
and substituted heteroaryl. 

Particularly preferred R groups include hydrogen, alkyl, 
substituted alkyl, cycloalkyland substituted cycloalkyl which 
are exemplified by, for example, hydrogen, ethyl, iso-propyl. 
sec-butyl, 3-methyl-n-butyl, cyclopropyl, cyclopentyl, cyclo 
hexyl, cyclopropylmethyl, 2-(N,N-dimethylamino)eth-1-yl. 
Most preferably, R is cyclohexyl. 

In one embodiment, Wis N. Preferably, however, Wis CH. 
In one preferred embodiment, the HET group is a fused 

bicyclic nitrogen-containing heterocyclic or heteroaryl ring. 
More preferably, the HET group contains a total of 1 to 4 
nitrogen ring atoms in one or both ring groups and optionally 
1 to 2 hetero ring atoms selected from the group consisting of 
O— —S— —S(O)— and —S(O) - again, in one or 

both ring groups. Preferably, there are no more than 3 nitro 
gen ring atoms in any one of the fused rings and, even more 
preferably, there are no more than 2 nitrogen ring atoms in any 
one of the fused rings. 

In a particularly preferred aspect of this embodiment, the 
HET group is selected from the group consisting of quinoli 
nyl, isoquinolinyl, quinoxalinyl, quinazolinyl, pteridinyl, cin 
nolinyl, 1.8 naphthyridinyl, 1.5 naphthyridinyl, 1,2,3,4-tet 
rahydroquinolinyl, 1.2.3,4-tetrahydroisoquinolinyl, 1,4- 
dioxo-1,4-dihydrophthalazinyl, 4-OXO-1,4- 
dihydroquinolinyl, 4-oxo-1,4-dihydroquinazolinyl, 1.1- 
dioxo-1,4-dihydro-1,6-benzo 1.2.4thiadiazinyl, and 1,4- 
dihydroisoquinolinyl which groups are exemplified by, for 
example, quinolin-6-yl, isoquinolin-6-yl, quinolin-7-yl, qui 
noxalin-6-yl, quinazolin-7-yl, pteridin-6-yl, cinnolin-3-yl, 
1.8 naphthyridin-3-yl, 1.5 naphthyridin-2-yl, 1,2,3,4-tet 
rahydroquinolin-6-yl, 1,4-dioxo-1,4-dihydrophthalazin-6- 
y1, 4-oxo-1,4-dihydroquinolin-6-yl 4-OXO-1,4-dihydro 
quinazolin-6-yl, 1,1-dioxo-1,4-dihydro-1,6-benzo 1.2.4 
thiadiazin-7-yl, and 1,4-dihydroisoquinolin-6-yl. 

In another preferred embodiment, the heterocyclic or het 
eroaryl ring of the HET group is an oxygen-containing het 
erocyclic or heteroaryl ring. Preferably, the HET group con 
tains 1 to 2 oxygen ring atoms and optionally 1 to 2 hetero ring 
atoms selected from the group consisting of S , —S(O)— 
and —S(O) . 

In a particularly preferred aspect of this embodiment, the 
HET group is selected from the group consisting of 2-oxo 
2H-chromenyl, 4-oxo-2H-chromenyl, and 4-oxo-4H 
chromen-6-yl which groups are exemplified, for example, by 
2-oxo-2H-chromen-7-yl 4-oxo-2H-chromen-6-yl 4-oxo 
2H-chromen-7-yl, and 4-oxo-4H-chromen-6-yl. 
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In another particularly preferred embodiment, the HET 
group is naphthyl. 

Preferably, Y is selected from the group consisting of (C- 
Co)alkyl, Substituted (C-Co.)alkyl, amino, Substituted 
amino, aryl, Substituted aryl, cycloalkyl, Substituted 
cycloalkyl, halo, heteroaryl, substituted heteroaryl, substi 
tuted heterocyclic, C(O)NR'R'', OR', and SR''. 
One set of preferred Ygroups, for example, amino substi 

tuted amino (hydrazine) and mono- and disubstituted amino 
groups. Mono-Substituted amino groups include alkylamino, 
Substituted alkylamino, arylamino, Substituted arylamino. 
Disubstituted amino groups include Substituents indepen 
dently selected from alkyl, substituted alkyl, aryland substi 
tuted aryl groups. Examples of preferred amino Y groups 
include, for instance, amino, phenylamino. 2-(t-butoxycar 
bonylaminoethylamino, N-(4-chlorophenyl)amino, N.N- 
dimethylamino, 4-hydroxybutylamino, 3-imidazol-1-yl-pro 
pylamino, and hydrazino. 

Another set of preferred Ygroups include (C-C) alkyl, 
Substituted (C-Co) alkyl, cycloalkyl, and Substituted 
cycloalkyl. Preferred substituents for substituted (C-C) 
alkyl Ygroups include, for example, hydroxy, amino, Substi 
tuted amino, aryl, Substituted aryl, heteroaryland Substituted 
heteroaryl. Preferred substituents for substituted cycloalkyl 
include, for example, carboxymethyl and methyl. Examples 
of preferred alkyl, substituted alkyl and substituted 
cycloalkyl Y groups include, for instance, methyl, 3-hydrox 
ypropyl. (N.N-di-n-propyl)aminomethyl, diphenylmethyl 
(benzhydryl), and 2-(pyrazol-1-yl)eth-1-yl and 3-carboxym 
ethyl-2,2-dimethylcyclobutyl. 

Another set of preferred Y groups include carboxy, car 
boxy esters, halo (particularly fluoro), cyano, and nitro. 

Another set of preferred Ygroups include C(O)NR'R'' 
where each of R'' and R' is independently selected from the 
group consisting of hydrogen, alkyl, Substituted alkyl, aryl 
and substituted aryl or where R'' and R', together with the 
nitrogen atom pendent thereto, form a heterocyclic and Sub 
stituted heterocyclic group. Preferred substituents on the sub 
stituted alkyl and substituted aryl include, for example, halo, 
hydroxy, carbamoyl, and the like. These preferred Ygroups 
are exemplified by, for instance, 1-carbamoylethyl-carbam 
oyl, 1-carbamoyl-2-(1H-imidazol-2-yl)ethylcarbamoyl, 
1-carbamoyl-2-hydroxyethylcarbamoyl, 1-carbamoyl-2-me 
thylpropylcarbamoyl 4-chlorophenylcarbamoyl, and pyrro 
lidin-1-ylcarbonyl. 

Another set of preferred Y groups include aryl groups 
which are exemplified by, for instance, phenyl, naphthalen 
1-yl, and 5,6,7,8-tetrahydronaphthalen-2-yl. 
Another set of preferred Ygroups include substituted aryl. 

In one embodiment, the substituted aryls are substituted with 
non-aryl groups. In another embodiment, the Substituted aryl 
is Substituted with an aryl or Substituted aryl to form, e.g., a 
biphenyl group. 

Preferred substituents for substituted aryl Y groups 
include, for example, acylamino, amino, Substituted amino, 
alkyl, Substituted alkyl, alkoxy, Substituted alkoxy, aryl, Sub 
stituted aryl, aryloxy, Substituted aryloxy, cycloalkyl, Substi 
tuted cycloalkyl, halo, heterocyclic, Substituted heterocyclic, 
heteroaryl, substituted heteroaryl, hydroxy, nitro and C(O) 
NR'R' where each of RandR' is independently selected 
from the group consisting of hydrogen, alkyl, Substituted 
alkyl, aryland substituted arylor where R'' and R', together 
with the nitrogen atom pendent thereto, form a heterocyclic 
and Substituted heterocyclic group. 

Substituted aryl Y groups which are not substituted by an 
aryl or Substituted aryl group are, for example, 4-acetylami 
nophenyl, 4-aminophenyl, 4-amino-3-bromophenyl, 
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8 
4-amino-3,5-dichlorophenyl, 4-benzyloxy-2-hydroxy-3-me 
thylphenyl, 2-bromophenyl, 3-bromophenyl, 4-bromophe 
nyl, 5-bromo-2-hydroxyphenyl, 3-carbamoyl-4-hydrox 
yphenyl, 3-carboxymethoxyphenyl, 2-cyclohexyl-5- 
methoxyphenyl, 3,4-dichlorophenyl, 2,4-dihydroxyphenyl, 
3,5-dihydroxyphenyl, 4-(N,N-dimethylamino)phenyl, 
4-fluorophenyl, 2-furan-2-yl-5-methoxyphenyl, 3-hydrox 
yphenyl, 2-hydroxy-4-,6-dimethoxyphenyl, 2-hydroxynaph 
thalen-1-yl, 2-hydroxy-6-methoxyphenyl, 2-hydroxy-5-me 
thyl-3-nitrophenyl, 4-(imidazol-1-yl)phenyl, 3-(2- 
methoxyethoxy)phenyl, 2-methoxy-5-nitrophenyl, 
3-methoxyphenyl, 4-methoxyphenyl, 5-methoxy-2- 
thiophen-2-ylphenyl, 4-methylphenyl, 4-morpholinophenyl, 
6-methylnaphthalen-2-yl, 2-nitrophenyl, 3-(2-oxo-2-pyrroli 
din-1-ylethoxy)phenyl, 4-phenoxyphenyl, (4-piperazin-1-yl) 
phenyl, 3-pyrrolidin-1-ylcarbonyl-phenyl, 3-3-(pyrroli 
din-1-ylpropoxy)phenyl. 2-(2,4-dimethoxypyrimidin-5-yl)- 
4-methoxyphenyl, and 2-(pyrid-4-yl)phenyl. 

Substituted aryl Y groups which are substituted by an aryl 
or Substituted aryl group are exemplified, for example, by 
biphen-2-yl, biphen-4-yl 4-amino-4'-chlorobiphen-2-yl, 
4'-aminomethyl-4-methoxybiphen-2-yl, 4-carbamoyl-4- 
methoxybiphen-2-yl, 4-carbamoyl-4-fluorobiphen-2-yl, 
4-carbamoyl-4'-methoxybiphen-2-yl 4-carbamoyl-4'-nitro 
biphen-2-yl 4-(carbamoylmethylcarbamoyl)biphen-2-yl, 
4-(carbamoylmethylcarbamoyl)-4'-chlorobiphen-2-yl, 
4-carboxy-4'-chlorobiphen-2-yl, 3-carboxy-4-methoxybi 
phen-2-yl 4-carboxy-4'-methoxybiphen-2-yl 4-carboxy-4- 
(pyrrolidin-1-ylcarbonyl)biphen-2-yl 4-carboxymethoxybi 
phen-2-yl, 4-carboxymethoxy-4'-chlorobiphen-2-yl, 
4'-chlorobiphen-2-yl, 4'-chloro-4-chlorobiphen-2-yl, 
4'-chloro-4-(dimethylaminoethylcarbamoylbiphen-2-yl, 
4'-chloro-4-(2-ethoxyethoxy)biphen-2-yl, 3'-chloro-4'- 
fluoro-4-methoxybiphen-2-yl 4'-chloro-4-fluorobiphen-2- 
y1, 4'-chloro-4-hydroxybiphen-2-yl, 3'-chloro-4-methoxybi 
phen-2-yl, 4'-chloro-4-methylcarbamoylbiphen-2-yl, 
4'-chloro-4-methoxybiphen-2-yl 4'-chloro-4-(2-methoxy 
ethoxy)biphen-2-yl 4'-chloro-4-nitrobiphen-2-yl 4'-chloro 
4-(2-oxo-2-pyrrolidin-1-ylethoxy)biphen-2-yl 4'-chloro-4- 
(pyrrolidin-1-ylcarbonyl)biphen-2-yl, 4'-chloro-4-(3- 
pyrrolidin-1-ylpropoxy)biphen-2-yl, 4'-cyano-4- 
methoxybiphen-2-yl. 3',4'-dichloro-4-methoxybiphen-2-yl, 
4,4'-dimethoxybiphen-2-yl. 3',4'-dimethoxy-4-(pyrrolidin-1- 
ylcarbonyl)biphen-2-yl 4'-dimethylamino-4-methoxybi 
phen-2-yl 4-(2-dimethylaminoethylcarbamoyl)biphen-2-yl, 
4'-ethoxy-4-methoxybiphen-2-yl 4'-fluoro-4-methoxybi 
phen-2-yl 4-hydroxybiphenyl, 4-methoxybiphenyl, 4-meth 
oxy-4'-hydroxybiphen-2-yl 4-(2-methoxyethoxy)biphen-2- 
y1. 4-methoxy-4-methylbiphen-2-yl, 4-methoxy-3- 
nitrobiphen-2-yl, 4-methoxy-4-nitrobiphen-2-yl, 
4-methylcarbamoylbiphen-2-yl, 3'-methyl-4-methoxybi 
phen-2-yl 4'-nitro-4-(pyrrolidin-1-ylcarbonyl)biphen-2-yl, 
4-(2-oxo-2-pyrrolidin-1-ylethoxy)biphen-2-yl 4-(3-pyrroli 
din-1-ylpropoxy)biphen-2-yl, and 4'-trifluoromethyl-4- 
methoxybiphen-2-yl. 

Another set of preferred Y groups include heteroaryl 
groups which are exemplified by, for instance, benzo 1.3 
dioxol-5-yl, benzofuran-2-yl, 2,3-dihydrobenzofuran-5-yl, 
pyrazin-2-yl, pyrid-2-yl, pyrid-3-yl, pyrid-4-yl, 1 H-pyrrol-2- 
y1, 1H-pyrrol-3-yl, quinolin-4-yl, 3-oxo-3,4-dihydro-2H 
benzo 1.4 oxazin-6-yl, and thien-2-yl. 

Another set of preferred Ygroups include substituted het 
eroaryl. Preferred substituents on the substituted heteroaryl Y 
groups include amino, Substituted amino, alkyl, Substituted 
alkyl, aryl. Substituted aryl, alkoxy, Substituted alkoxy, halo, 
heteroaryl, Substituted heteroaryl, hydroxy, nitro and cyano. 
Such groups are exemplified by, for example, 2-amino-4- 
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methylthiazol-5-yl, 3-amino-5-phenylthiophen-2-yl, 5-ben 
Zyloxy-2-methylbenzofuran-3-yl, 7-bromo-5-methoxyben 
Zofuran-2-yl, 6-chloro-9-methyl-9H-carbazol-3-yl, 5-(4- 
chlorophenyl)-2-methylfuran-2-yl, 3-(4-chlorophenyl)-5- 
methylisoxazol-4-yl, 2-(4-chlorophenyl)-4-methylthiazol-5- 
y1. 1-(2-chloropyrid-3-yl)-2,4-dioxo-1,2,3,4- 
tetrahydropyrimidin-5-yl, 3-(3,4-dichlorophenyl)isoxazol-5- 
y1, 7-hydroxybenzofuran-2-yl, 5-methoxybenzofuran-3-yl, 
3,5-dimethyl-1-phenyl-1H-pyrazol-4-yl, 2,4-dimethylthi 
azol-5-yl, 5-methyl-2-phenyl-thiophen-3-yl, and 1-phenyl 
1H-pyrazol-4-yl. 
Another set of preferred Y groups include alkoxy, thio 

alkyl, substituted alkoxy, substituted thioalkyl, aryloxy and 
Substituted aryloxy group. Such groups are exemplified by, 
for example, 2-chloro-4-(4-chlorophenyl)phenoxy, ethoxy, 
7-hydroxynaphthalen-2-oxy, phenoxy, and phenylsulfanyl. 
A particularly preferred class of compounds of this inven 

tion are set forth in formula II below: 
II 

“N1s-N (X). 
N XN1S i 

2 - (X), 

W 2n.2 
R17 N Arl-Ar2 

wherein: 
W is CH or N: 
Z is selected from the group consisting of carboxy, car 
boxy ester, and tetrazolyl, 

R'' is selected from the group consisting of cycloalkyl, 
cycloalkyl substituted with 1 to 3 alkyl groups, hetero 
cyclic and heterocyclic substituted with 1 to 3 alkyl 
groups: 

X and X’ are independently selected from the group con 
sisting of alkyl, Substituted alkyl, alkoxy, Substituted 
alkoxy, halo, hydroxy, and nitro: 

Ar' and Ari are independently selected from the group 
consisting of aryl, Substituted aryl, cycloalkyl, Substi 
tuted cycloalkyl, heteroaryl, substituted heteroaryl, het 
erocyclic and substituted heterocyclic; 

t is an integer equal to 0, 1 or 2; 
t' is an integer equal to 0 or 1; 
and pharmaceutically acceptable salts thereof. 
Preferably, W is CH. 
Preferably, R7 is cycloalkyland, more preferably, is cyclo 

hexyl. 
In one preferred embodiment, —Ar"—Art are selected 

from the group consisting of-aryl-aryl, -aryl-substituted aryl, 
-substituted aryl-aryl, and -substituted aryl-substituted aryl. 
Examples of such preferred embodiments include, for 
instance, biphen-2-yl, biphen-4-yl 4-amino-4'-chlorobi 
phen-2-yl 4'-aminomethyl-4-methoxybiphen-2-yl 4-car 
bamoyl-4'-methoxybiphen-2-yl 4-carbamoyl-4-fluorobi 
phen-2-yl, 4-carbamoyl-4'-methoxybiphen-2-yl, 
4-carbamoyl-4'-nitrobiphen-2-yl 4-(carbamoylmethylcar 
bamoyl)-biphen-2-yl 4-(carbamoylmethylcarbamoyl)-4- 
chlorobiphen-2-yl 4-carboxy-4'-chlorobiphen-2-yl, 3-car 
boxy-4-methoxybiphen-2-yl 4-carboxy-4'-methoxybiphen 
2-yl, 4-carboxy-4-(pyrrolidin-1-ylcarbonyl)biphen-2-yl, 
4-carboxymethoxybiphen-2-yl 4-carboxymethoxy-4'-chlo 
robiphen-2-yl 4'-chlorobiphen-2-yl 4'-chloro-4-chlorobi 
phen-2-yl, 4'-chloro-4-(dimethylaminoethylcarbamoyl 
biphen-2-yl, 4'-chloro-4-(2-ethoxyethoxy)biphen-2-yl, 
3'-chloro-4'-fluoro-4-methoxybiphen-2-yl 4'-chloro-4-fluo 
robiphen-2-yl 4'-chloro-4-hydroxybiphen-2-yl, 3'-chloro-4- 
methoxybiphen-2-yl 4'-chloro-4-methylcarbamoylbiphen 
2-yl 4'-chloro-4-methoxybiphen-2-yl 4'-chloro-4-(2- 
methoxyethoxy)biphen-2-yl 4'-chloro-4-nitrobiphen-2-yl, 
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10 
4'-chloro-4-(2-oxo-2-pyrrolidin-1-ylethoxy)biphen-2-yl, 
4'-chloro-4-(pyrrolidin-1-ylcarbonyl)biphen-2-yl 4'-chloro 
4-(3-pyrrolidin-1-ylpropoxy)biphen-2-yl 4'-cyano-4-meth 
oxybiphen-2-yl. 3',4'-dichloro-4-methoxybiphen-2-yl 4,4'- 
dimethoxybiphen-2-yl, 3',4'-dimethoxy-4-(pyrrolidin-1- 
ylcarbonyl)biphen-2-yl, 4'-dimethylamino-4- 
methoxybiphen-2-yl 4-(2-dimethylaminoethylcarbamoyl) 
biphen-2-yl 4-ethoxy-4-methoxybiphen-2-yl 4'-fluoro-4- 
methoxybiphen-2-yl, 4-hydroxybiphenyl, 
4-methoxybiphenyl, 4-methoxy-4-hydroxybiphen-2-yl, 
4-(2-methoxyethoxy)biphen-2-yl 4-methoxy-4-methylbi 
phen-2-yl 4-methoxy-3'-nitrobiphen-2-yl 4-methoxy-4-ni 
trobiphen-2-yl 4-methylcarbamoylbiphen-2-yl, 3'-methyl 
4-methoxybiphen-2-yl 4'-nitro-4-(pyrrolidin-1-ylcarbonyl) 
biphen-2-yl 4-(2-oxo-2-pyrrolidin-1-ylethoxy)biphen-2-yl, 
4-(3-pyrrolidin-1-ylpropoxy)biphen-2-yl, and 4'-trifluorom 
ethyl-4-methoxybiphen-2-yl. 

In another preferred embodiment, —Ar"—Art are 
selected from the group consisting of-aryl-heteroaryl, -aryl 
substituted heteroaryl, -substituted aryl-heteroaryl, -substi 
tuted aryl-substituted heteroaryl, heteroaryl-aryl, heteroaryl 
substituted aryl, substituted heteroaryl-aryl, and substituted 
heteroaryl-substituted aryl. Examples of such preferred 
embodiments include, for instance, 2-furan-2-yl-5-methox 
yphenyl, 4-(imidazol-1-yl)phenyl, 5-methoxy-2-thiophen-2- 
ylphenyl, 2-(2,4-dimethoxypyrimidin-5-yl)-4-methoxyphe 
nyl, 2-(pyrid-4-yl)phenyl, 3-amino-5-phenylthiophen-2-yl, 
5-(4-chlorophenyl)-2-methylfuran-2-yl, 3-(4-chlorophenyl)- 
5-methylisoxazol-4-yl, 2-(4-chlorophenyl)-4-methylthiazol 
5-yl, 3-(3,4-dichloro-phenyl)isoxazol-5-yl, 3,5-dimethyl-1- 
phenyl-1H-pyrazol-4-yl, 5-methyl-2-phenylthiophen-3-yl, 
and 1-phenyl-1H-pyrazol-4-yl. 

In another preferred embodiment, —Ar"—Ar’ – are 
selected from the group consisting of-aryl-cycloalkyl, -aryl 
substituted cycloalkyl, -substituted aryl-cycloalkyl, -substi 
tuted aryl-substituted cycloalkyl, -aryl-heterocyclic, aryl 
substituted heterocyclic, substituted aryl-heterocyclic, and 
substituted aryl-substituted heterocyclic. Examples of such 
preferred embodiments include, (4-piperazin-1-yl)phenyl, 
2-cyclohexyl-5-methoxyphenyl, and 4-morpholinophenyl. 

In another embodiment of the invention, the compounds 
are represented by formula III: 

III 

(Y), 

wherein: 
q is an integer equal to 1, 2 or 3: 
R’ is selected from the group consisting of hydrogen, alkyl, 

Substituted alkyl, alkenyl, Substituted alkenyl, alkynyl, 
substituted alkynyl, aryl, substituted aryl, heteroaryl, 
substituted heteroaryl, heterocyclic and substituted het 
erocyclic; 

HET is a fused 6,6-bicycle provided by the fused linkage of 
any two 6-membered rings selected from aryl, 
cycloalkyl, cycloalkenyl, heterocyclic, or heteroaryl 
rings that are optionally substituted with (Y), with the 
proviso that at least one 6-membered ring in the bicycle 
is heterocyclic or heteroaryl or the bicycle is naphthyl; 

each Y is independently selected from the group consisting 
of halo, cyano, nitro, (C-Co)alkyl, Substituted (C- 
Co)alkyl, acyl, acyloxy, guanidino, Substituted guani 
dino, oxycarbonylamino, aminocarbonyloxy, aminocar 
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bonylamino, oxycarbonyloxy, (C-C)cycloalkyl, 
Substituted (C-C)cycloalkyl, (C-C)alkenyl, Substi 
tuted (C-Co.)alkenyl, (C-Co.)alkynyl. Substituted 
(C-C)alkynyl, heterocyclic, substituted heterocyclic, 
aryl, substituted aryl, heteroaryl, substituted heteroaryl, is 
COR7, NR'R'', NHNR'R'', C(X) 

NR'R'', OR', SR', S(O)R', S(O).R'', 
and S(O)NR'R'': where X is as defined above: 

where R is as defined above and each of R'' and R' is 
independently selected from the group consisting of 
hydrogen, (C-Co.)alkyl, Substituted (C-C)alkyl, 
(C-C)cycloalkyl, Substituted (C-C)cycloalkyl, 
(C-Co.)alkenyl, Substituted (C-Co.)alkenyl, (C-C) 
alkynyl. Substituted (C-C)alkynyl, heterocyclic. Sub 
stituted heterocyclic, aryl, substituted aryl, heteroaryl, 
and substituted heteroaryl; or R'' and R' may option- 15 
ally be joined together with the nitrogen atom bound 
thereto to form a heterocyclic, substituted heterocyclic, 
heteroaryl or substituted heteroaryl; 

and pharmaceutically acceptable salts and/or tautomers 

10 

thereof. 2O 
Preferred R7. HET and Y groups are as defined above. 
In another embodiment of the invention, the compounds 

are represented by formula IV: 
IV 

O 25 

N 
R7-O N Yi 

N 

30 

wherein: 
35 R’ is selected from the group consisting ofhydrogen, alkyl, 

Substituted alkyl, alkenyl, Substituted alkenyl, alkynyl, 
substituted alkynyl, aryl, substituted aryl, heteroaryl, 
substituted heteroaryl, heterocyclic and substituted het 
erocyclic; 

HET' is a fused 6,6-bicycle provided by the fused linkage 
of any two 6-membered rings selected from aryl, Substi 
tuted aryl, heterocyclic, substituted heterocyclic, het 
eroaryl, or Substituted heteroaryl rings that are option 
ally substituted withY; with the proviso that at least one 
6-membered ring in the bicycle is aromatic; 

Y' is independently selected from the group consisting of 
alkyl, aryl, heteroaryl, substituted aryl, and substituted 
heteroaryl; and 

pharmaceutically acceptable 
thereof. 

In another embodiment of the invention, the compounds 
are represented by formula V: 

40 

45 

salts and/or tautomers 

50 

V 

(Y), 

60 

wherein: 
R and Rare independently selected from the group con 

sisting of hydrogen, alkyl, Substituted alkyl, alkenyl, 65 
Substituted alkenyl, alkynyl. Substituted alkynyl, aryl, 
substituted aryl, heteroaryl, substituted heteroaryl, het 

12 
erocyclic and substituted heterocycle or, alternatively, 
R and R together with the nitrogen atom pendent 
thereto, form a heterocyclic, a Substituted heterocyclic, a 
heteroaryl or a substituted heteroaryl ring group; 

HET is a fused 6,6-bicycle provided by the fused linkage of 
any two 6-membered rings selected from aryl, 
cycloalkyl, cycloalkenyl, heterocyclic, or heteroaryl 
rings that are optionally substituted with (Y), with the 
proviso that at least one 6-membered ring in the bicycle 
is heterocyclic or heteroaryl or the bicycle is naphthyl; 

each Y is independently selected from the group consisting 
of halo, cyano, nitro, (C-Co)alkyl, Substituted (C- 
Co)alkyl, acyl, acyloxy, guanidino, oxycarbonylamino, 
aminocarbonyloxy, aminocarbonylamino, oxycarbony 
loxy, (C-C)cycloalkyl, Substituted (C-Co)cy 
cloalkyl, (C-C)alkenyl, Substituted (C-Co.)alkenyl, 
(C-Co.)alkynyl, Substituted (C-C)alkynyl, heterocy 
clic, Substituted heterocyclic, aryl, Substituted arylhet 
eroaryl, substituted heteroaryl, COR. -NR'R'', 
NHNR'R'', CCX)NR'R'', OR', SR'', 
S(O)R', S(O).R'', and S(O)NR'R'': where 

X is as defined above; 
where R is as defined above and each of R'' and R' is 

independently selected from the group consisting of 
hydrogen, (C-C)alkyl, Substituted (C-C)alkyl, 
(C-Co)cycloalkyl, Substituted (C-C)cycloalkyl, 
(C-Co.)alkenyl, Substituted (C-Co.)alkenyl, (C-C) 
alkynyl. Substituted (C-Co.)alkynyl, heterocyclic, Sub 
stituted heterocyclic, aryl, substituted aryl, heteroaryl, 
and substituted heteroaryl; or R'' and R' may option 
ally be joined together with the nitrogen atom bound 
thereto to form a heterocyclic, substituted heterocyclic, 
heteroaryl or substituted heteroaryl; 

q is an integer equal to 1, 2 or 3; and 
pharmaceutically acceptable salts or tautomers thereof. 
In yet another embodiment, the compounds are repre 

sented by the formula VI: 
VI 

wherein: 
Rand Rare independently selected from the group con 

sisting of hydrogen, alkyl, Substituted alkyl, alkenyl, 
Substituted alkenyl, alkynyl. Substituted alkynyl, aryl, 
substituted aryl, heteroaryl, substituted heteroaryl, het 
erocyclic and substituted heterocycle or, alternatively, 
R and R together with the nitrogen atom pendent 
thereto, form a heterocyclic, a Substituted heterocyclic, a 
heteroaryl or a substituted heteroaryl ring group; 

HET is a fused 6,6-bicycle provided by the fused linkage 
of any two 6-membered rings selected from aryl, Substi 
tuted aryl, heterocyclic, substituted heterocyclic, het 
eroaryl, or Substituted heteroaryl rings that are option 
ally substituted withY; with the proviso that at least one 
6-membered ring in the bicycle is aromatic; 

Y' is independently selected from the group consisting of 
alkyl, aryl, heteroaryl, substituted aryl, and substituted 
heteroaryl; and 

pharmaceutically acceptable 
thereof. 

salts and/or tautomers 
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In yet another embodiment, the compounds are repre 
sented by the formula VII: 

VII 
H 

s 
\ N 
N n (Y), 

N 

wherein: 

HET is a fused 6,6-bicycle provided by the fused linkage of 
any two 6-membered rings selected from aryl, 
cycloalkyl, cycloalkenyl, heterocyclic, or heteroaryl 
rings that are optionally substituted with (Y), with the 
proviso that at least one 6-membered ring in the bicycle 
is heterocyclic or heteroaryl or the bicycle is naphthyl: 

each Y is independently selected from the group consisting 
of halo, cyano, nitro, (C-Co)alkyl, substituted (C- 
Co)alkyl, acyl, acyloxy, guanidino, substituted guani 
dino, oxycarbonylamino, aminocarbonyloxy, aminocar 
bonylamino, oxycarbonyloxy, (C-C)cycloalkyl, 
Substituted (C-Co)cycloalkyl, (C-Co.)alkenyl, substi 
tuted (C-C)alkenyl, (C-C)alkynyl, substituted 
(C-Co)alkynyl, heterocyclic, substituted heterocyclic, 
aryl, substituted aryl, heteroaryl, substituted heteroaryl, 
COR7, NR'R's, NHNR'R's, CCX) 

NR'R'', OR', SR', S(O)R', S(O).R', and 
—S(O)NR'R'': where X is as defined above: 

where R is as defined above and each of R'' and R' is 
independently selected from the group consisting of 
hydrogen, (C-Co.)alkyl, substituted (C-C)alkyl, 
(Cs-Co)cycloalkyl. Substituted (C-C)cycloalkyl, 
(C-Co)alkenyl, substituted (C-Co.)alkenyl, (C-C) 
alkynyl. Substituted (C-Co.)alkynyl, heterocyclic, sub 
stituted heterocyclic, aryl, substituted aryl, heteroaryl, 
and substituted heteroaryl; or R'' and R' may option 
ally be joined together with the nitrogen atom bound 
thereto to form a heterocyclic, substituted heterocyclic, 
heteroaryl or substituted heteroaryl; 

q is an integer equal to 1, 2 or 3; and 
pharmaceutically acceptable salts or tautomers thereof. 
In yet another embodiment, the compounds are repre 

sented by the formula VIII: 
VIII 

H 

s 
V N 
N n Yi 

N 

wherein: 
HET is a fused 6,6-bicycle provided by the fused linkage 

of any two 6-membered rings selected from aryl, substi 
tuted aryl, heterocyclic, substituted heterocyclic, het 
eroaryl, or substituted heteroaryl rings that are option 
ally substituted withY; with the proviso that at least one 
6-membered ring in the bicycle is aromatic; 

10 
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65 

14 
Y' is independently selected from the group consisting of 

alkyl, aryl, heteroaryl. Substituted aryl, and substituted 
heteroaryl; and 

pharmaceutically acceptable 
thereof. 

In yet another embodiment, the compounds are repre 

salts and/or tautomers 

sented by the formula IX: 
DX 

O. O. Q 
\/ N 

R41 NN n Y 
H 

N 

wherein: 
R" is selected from the group consisting of alkyl, substi 

tuted alkyl, aryl, substituted aryl, heteroaryl, substituted 
heteroaryl, heterocyclic and substituted heterocyclic; 

HET is a fused 6,6-bicycle provided by the fused linkage of 
any two 6-membered rings selected from aryl, 
cycloalkyl, cycloalkenyl, heterocyclic, or heteroaryl 
rings that are optionally substituted with (Y), with the 
proviso that at least one 6-membered ring in the bicycle 
is heterocyclic or heteroaryl or the bicycle is naphthyl: 

each Y is independently selected from the group consisting 
of halo, cyano, nitro, (C-C)alkyl, substituted (C- 
Co)alkyl, acyl, acyloxy, guanidino, substituted guani 
dino, oxycarbonylamino, aminocarbonyloxy, aminocar 
bonylamino, oxycarbonyloxy, (C-Co)cycloalkyl, 
Substituted (C-Co)cycloalkyl, (C-Co.)alkenyl, substi 
tuted (C-Co)alkenyl, (C-Co)alkynyl, substituted 
(C-Co)alkynyl, heterocyclic, substituted heterocyclic, 
aryl. Substituted aryl, heteroaryl, substituted heteroaryl, 
COR7, NR'R'', NHNR'R'', C(X) 

NR'R'', OR', SR', S(O)R', S(O).R'', and 
—S(O)NR'R'': where X is as defined above: 

where R is as defined above and each of R'' and R' is 
independently selected from the group consisting of 
hydrogen, (C-Co.)alkyl, substituted (C-C)alkyl, 
(C-Co)cycloalkyl, Substituted (C-C)cycloalkyl, 
(C-Co)alkenyl, Substituted (C-C)alkenyl, (C-C) 
alkynyl. Substituted (C-C)alkynyl, heterocyclic, sub 
stituted heterocyclic, aryl, substituted aryl, heteroaryl, 
and substituted heteroaryl; or R'' and R' may option 
ally be joined together with the nitrogen atom bound 
thereto to form a heterocyclic, substituted heterocyclic, 
heteroaryl or substituted heteroaryl; 

q is an integer equal to 1, 2 or 3; and 
pharmaceutically acceptable salts or tautomers thereof. 
In yet another embodiment, the compounds are repre 

sented by the formula X: 

1. R4 n N n Yi 
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wherein: 
R" is selected from the group consisting of alkyl, substi 

tuted alkyl, aryl, substituted aryl, heteroaryl, substituted 
heteroaryl, heterocyclic and substituted heterocyclic; 

HET' is a fused 6,6-bicycle provided by the fused linkage 
of any two 6-membered rings selected from aryl, Substi 
tuted aryl, heterocyclic, substituted heterocyclic, het 
eroaryl, or Substituted heteroaryl rings that are option 
ally substituted withY; with the proviso that at least one 

tuted alkenyl, alkynyl. Substituted alkynyl, aryl. Substi 
tuted aryl, heteroaryl, substituted heteroaryl, heterocy 
clic and substituted heterocyclic; R and R are 

16 
thereto, may be taken together with one of RandR to 
form a heterocyclic or substituted heterocyclic ring 
group; 

HET is a fused 6,6-bicycle provided by the fused linkage of 
any two 6-membered rings selected from aryl, 
cycloalkyl, cycloalkenyl, heterocyclic, or heteroaryl 
rings that are optionally substituted with (Y), with the 
proviso that at least one 6-membered ring in the bicycle 
is heterocyclic or heteroaryl or the bicycle is naphthyl; 

6-membered ring in the bicycle is aromatic; 10 each Y is independently selected from the group consisting 
Y' is independently selected from the group consisting of of halo, cyano, nitro, (C-Co)alkyl, Substituted (C- 

alkyl, aryl, heteroaryl, substituted aryl, and substituted Co)alkyl, acyl, acyloxy, guanidino, Substituted guani 
heteroaryl; and dino, oxycarbonylamino, aminocarbonyloxy, aminocar 

pharmaceutically acceptable salts and/or tautomers bonylamino, oxycarbonyloxy, (C-C)cycloalkyl, 
thereof. 15 Substituted (C-C)cycloalkyl, (C-Co.)alkenyl, Substi 

In yet another embodiment, the compounds are repre- tuted (C-Clo)alkenyl, (C-C)alkynyl, substituted 
sented by the formula XI: (C-C)alkynyl, heterocyclic, substituted heterocyclic, 

aryl, substituted aryl, heteroaryl, substituted heteroaryl, 
COR7, NR'R's, NHNR'R's, CCX) 

XI 20 NR'R'', OR', SR', S(O)R', S(O).R', and 
R2 R2 X —S(O)NR'R'': where X is as defined above: 

RI N where R is selected from the group consisting of hydro 
N n (Y), gen, alkyl, Substituted alkyl, alkenyl, Substituted alk 

enyl, alkynyl. Substituted alkynyl, aryl, Substituted aryl, 
O R3 N 25 heteroaryl, substituted heteroaryl, heterocyclic and sub 

stituted heterocyclic; s as defined above and each of R'' 
and R' is independently selected from the group con 
sisting of hydrogen, (C-C)alkyl, Substituted (C-C) 
alkyl, (C-C)cycloalkyl, substituted (C-C)cy 

wherein X is selected from the group consisting of =O, " cloalkyl, (C-C)alkenyl, Substituted (C-Co.)alkenyl, 
—S, and—NR'', where R'' is hydrogen or alkyl, R' is (C-Co.)alkynyl, Substituted (C-C)alkynyl, heterocy 
selected from the group consisting of —OR and clic, substituted heterocyclic, aryl, substituted aryl, het 
—NR'R' where R is selected from the group consisting eroaryl, and substituted heteroaryl; or R'' and R' may 
of hydrogen, alkyl, Substituted alkyl, alkenyl, Substi- 35 optionally be joined together with the nitrogen atom 

bound thereto to form a heterocyclic, substituted hetero 
cyclic, heteroaryl or substituted heteroaryl; 
q is an integer equal to 1, 2 or 3; and 

independently selected from the group consisting of 
hydrogen, alkyl, Substituted alkyl, alkenyl, Substituted 
alkenyl, alkynyl. Substituted alkynyl, aryl. Substituted 

pharmaceutically acceptable salts or tautomers thereof. 
40. In yet another embodiment, the compounds are repre 

aryl, heteroaryl, substituted heteroaryl, heterocyclic and sented by the formula XII: 
substituted heterocycle or, alternatively, R and R' 
together with the nitrogen atom pendent thereto, form a XII 
heterocyclic, a Substituted heterocyclic, a heteroaryl or a R2 R2 X 
Substituted heteroaryl ring group; 45 RI N 

each R and R is independently selected from the group N n Yi 
consisting of hydrogen, alkyl, Substituted alkyl, alkenyl, O N 
Substituted alkenyl, alkynyl. Substituted alkynyl, aryl, 
substituted aryl, cycloalkyl, substituted cycloalkyl, het 
eroaryl, substituted heteroaryl, heterocyclic, and substi 
tuted heterocyclic, 

or, alternatively, R and Ras defined are taken together 
with the carbon atom pendent thereto to form a 
cycloalkyl, substituted cycloalkyl, heterocyclic or sub- ss 
stituted heterocyclic group, 

or, still further alternatively, one or R or R is hydrogen, 

50 

wherein X is selected from the group consisting of =O. 
—S, and—NR'', where R'' is hydrogen or alkyl, R' is 
selected from the group consisting of —OR and 
—NR'R' where R is selected from the group consisting 

alkyl or substituted alkyl, and the other is joined, 
together with the carbon atom pendent thereto, with 
either the R7 and the oxygenatom pendent thereto or R 

of hydrogen, alkyl, Substituted alkyl, alkenyl, Substi 
tuted alkenyl, alkynyl. Substituted alkynyl, aryl. Substi 

60 tuted aryl, heteroaryl, substituted heteroaryl, heterocy 
and the nitrogen atom pendent thereto to form a hetero- clic and substituted heterocyclic; R and R are 
cyclic or Substituted heterocyclic group; independently selected from the group consisting of 

R is selected from the group consisting of hydrogen and hydrogen, alkyl, Substituted alkyl, alkenyl, Substituted 
alkyl or, when RandR are not taken together to form alkenyl, alkynyl. Substituted alkynyl, aryl. Substituted 
a ring and when R/R and R' or R are not joined to 65 aryl, heteroaryl, substituted heteroaryl, heterocyclic and 
form a heterocyclic or Substituted heterocyclic group, 
then R, together with the nitrogen atom pendent 

substituted heterocycle or, alternatively, R and R' 
together with the nitrogen atom pendent thereto, form a 
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heterocyclic, a Substituted heterocyclic, a heteroaryl or a 
Substituted heteroaryl ring group; 

each R and R is independently selected from the group 
consisting of hydrogen, alkyl, Substituted alkyl, alkenyl, 

18 
HET is a fused 6,6-bicycle provided by the fused linkage 

of any two 6-membered rings selected from aryl, Substi 
tuted aryl, heterocyclic, substituted heterocyclic, het 
eroaryl, or Substituted heteroaryl rings that are option Substituted alkenyl, alkynyl. Substituted alkynyl, aryl, 5 

substituted aryl, heteroaryl, substituted heteroaryl, het- ally substituted withY; with the proviso that at least one 
erocyclic, and Substituted heterocyclic, 6-membered ring in the bicycle is aromatic; 

2 2 or, alternatively, R and R as defined are taken together Y' is independently selected from the group consisting of 
with the carbon atom pendent thereto to form a ring alkyl, aryl, heteroaryl, substituted aryl, and substituted 
grOup, 10 heteroarvl; and 

R is selected from the group consisting of hydrogen and ry s 
alkyl or, when R and Rare not taken together to form pharmaceutically acceptable salts and/or tautomers 
a ring then R may be taken together with one of R and thereof. 
R° to form a heterocyclic or substituted heterocyclic Compounds within the scope of this invention include 
ring group; those of Formula I as set forth in Tables I-VIII as follows: 

TABLE I 

O 

N Y HO ), 

N 

Cmpd # Structure C Y Het Name 

2O1 O 1 phenyl quinolin-6- 1-cyclohexyl-2-(2- 
yl phenyl-quinolin-6- 

yl)-1H 
HO benzoimidazole-5- 

carboxylic-acid 

2O3 O 1 phenyl quinoxalin- 1-cyclohexyl-2-(2- 
6-yl phenyl-quinoxalin-6- 

N yl)-1H 
HO benzoimidazole-5- 

N N carboxylic acid 

N )-( ) NF 

204 C 1 4'-chloro-4- quinolin-6- 2-(2-4'-chloro-4- 
(pyrrollidine- yl (pyrrollidinyl-1- 
1-carbonyl)- carbonyl)-biphen-2- 
biphen-2-yl yl)-quinolin-6-yl)-1- 

cyclohexyl-1H 
benzoimidazole-5- 
carboxylic acid 
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